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,/v"'<(lwn^ONG   before  the  first  man  appeared  on  earth 

nd  such  familiar  features  as  our  lakes  and 

rivers  were  formed,  the  earth  was  inhabited 

pby  animals 

Even  though  man  is  the  only  creature  able  to 
record  his  history,  we  know  that  animals  lived  incred- 
ibly long  before  human  beings  were  here  to  see  them. 
We  have  evidence  that  single-celled  animals  swarmed 
in  the  seas  half  a  billion  years  ago.  We  know  that 
after  this  small  beginning  animals  grew  bigger,  more 
complex,  and  more  varied,  and  that  after  millions  of 
years  such  monsters  as  dinosaurs  evolved.  We  can 
also  prove  that  they  in  turn  gave  way  to  the  mammals 
which  today  dominate  the  earth. 

We  know  these  things 
because  the  prehistoric 
creatures  left  behind  the 
telltale  marks  that  we  call  fossils.  Some  fossils  are 
merely  foot  tracks  or  worm  holes.  Others  are  impres- 
sions of  an  entire  animal  or  plant.  Many  are  bones  or 
shells,   or  even  skin  and  hair. 


The  materials  in  which  the  fossils  are  encased 
were  not  always  rocks.  At  one  time  they  were  mud  or 
sand  on  the  floor  of  a  sea,  or  sand  dunes  on  an  ancient 
land.  As  time  went  on,  these  sediments  were  buried 
under  more  sand  and  mud.  Layer  after  layer  piled  up 
and  the  sediments  with  their  enclosed  fossils  were 
compressed  and  cemented  into  rock. 

The  great  numbers  of  fossils  in  the  rocks  represent 
only  a  small  part  of  all  life  that  has  existed  on  our 
planet.  For  every  fossil  we  see,  millions  of  animals 
and  plants  have  lived,  died,  and  been  destroyed  with- 
out leaving  a  trace.  Nevertheless,  by  carefully  col- 
lecting the  fossils  and  recording  the  layers  of  rocks 
they  came  from,  we  can  reconstruct  hundreds  of  gen- 
erations that  have  lived  on  both  land  and  sea  at  one 
time  or  another. 

Paleontologists  devote  their  lives  to  seeking  and 
studying  fossil  remains  in  order  to  interpret  earth  his- 
tory, but  the  search  for  fossils  can  be  an  adventure 
for  almost  anyone.  It  can  be  an  excursion  to  an  an- 
cient beach  or  a  plunge  to  the  bottom  of  a  long-van- 
ished sea. 

Atrip  to  a  quarry  may  yield  fossil  clams  and  corals; 
a  search  through  a  strip  mine  may  produce  tropical 
ferns;  mastodons  or  snails  may  be  the  subject  of  a 
hunt  along  the  river  bluffs.  All  such  excursions  pro- 
vide good  outdoor  fun  -  whether  for  an  afternoon,  a 
weekend,    or  an  entire  vacation. 

In  addition  to  outdoor  adventure,  a  successful  hunt 
provides  interesting  trophies  for  your  collections. 
Many  of  science's  most  valuable  fossil  finds  have 
been  brought  in  by  amateur  hunters. 


WHAT  ARE   FOSSILS? 

A  fossil  is  some  evidence  of  a  prehistoric  ani- 
mal or  plant,  preserved  in  rock,  that  gives  a  clue 
to  the  characteristics  of  the  organism.  The  remains 
of  animals  or  plants  that  lived  during  historic  time 
are  not  considered  fossils. 

The  oldest  fossils  in  Illinois  are  found  in  rocks 
such  as  sandstone,  limestone,  or  shale.  Some  are 
only  impressions  of  the  outside  of  a  shell;  some  are 
fillings  of  the  inside. 

Parts  of  the  original  shell  may  be  preserved,  but 
in  many  fossils  the  hard  parts  of  the  animal  have 
been  replaced  by  a  material  different  from  that  of  the 
original.  Silica  and  calcium  carbonate,  which  are 
readily  preserved,  commonly  replace  the  original  shell 
material. 

Some  fossils  were  made  by  marine  worms  which 
burrowed  in  the  sand  or  mud  of  the  sea  floor.  The 
worms  themselves  are  rarely  found  as  fossils  but 
their  trails  and  holes  are  common.  The  burrows  and 
holes  are  fossils  just  as  much  as  the  animals  them- 
selves would  be  if  they  had  been  preserved. 

In  many  places  in  Illinois,  shells  of  clams,  snails, 
and  brachiopods  are  preserved  with  little  change  and 
are  much  as  they  were  the  day  they  were  buried  on  the 
floor  of  the  prehistoric  sea. 

The  plant-fossil  materials  that  make  up  the  coal 
beds  of  Illinois  are  the  remains  of  primitive  trees  and 
plants  that  lived  in  swamps  during  the  Coal  Age.  When 
the  plants  died  they  fell  into  the  water  and  were  pre- 
served as  peat  that  later  became  coal. 

Many  fine  fossils  found  in  the  coal  and  overlying 
shales  represent  the  roots,  trunks,  and  leaves  of  the 
plants.  A  few  of  the  insects  that  lived  in  the  trees 
also  are  preserved. 


Among  the  youngest  fossils  found  in  Illinois  are 
the  teeth  and  bones  of  bison,  giant  beaver,  deer,  and 
elephant-like  animals  called  mammoths  and  mastodons 
all  of  which  lived  during  the  Ice  Age.  Complete  skele- 
tons of  the  animals  are  rare,  but  teeth  and  tusks  are  on 
exhibit  in  many  museums. 


Woolly    Mammoth 
(After  drawing  by  Charles  R.  Knight) 


WHERE  TO  LOOK  FOR  FOSSILS 

Quarries  are  excellent  places  to  find  fossils  be- 
cause so  much  rock  is  exposed.  Old  abandoned  quar- 
ries are  best  because  the  rocks  have  been  weathered 
and  the  fossils  are  easier  to  see  and  collect. 

If  you  plan  to  collect  in  a  quarry  or  any  other  private 
property,  be  sure  to  get  permission  to  enter  it.  In  that 
way  someone  will  know  where  you  are  in  case  of  acci- 
dent. In  active  quarries  there  is  danger  from  falling 
rock  during  blasting.  If  the  quarryman  doesn't  know 
you  are  there,  he  cannot  warn  you  when  he  is  going  to 
set  off  a  blast. 


Some  of  the  best  collecting  sites  in  Illinois  are  in 
the  cliffs  and  bluffs  along  our  major  rivers,  the  Mis- 
sissippi, Illinois,  Ohio,  Wabash,  and  their  tributar- 
ies. At  these  places  whole  fossils  are  often  weathered 
out  and  may  be  picked  up  easily. 

Well  known  collecting  sites  for  plant  fossils  are 
coal  strip  mines  of  Illinois.  Perhaps  the  most  famous 
is  the  Mazon  Creek  area  near  Braidwood  in  northeast- 
ern Illinois  which  has  supplied  beautifully  preserved 
impressions  of  ferns,  tree  leaves,  and  a  few  insects 
to  museums  throughout  the  world.  A  map  of  the  Braid- 
wood  area  appears  on  page  36.  Many  strip  mines 
yield  fine  brachiopods,  snails,  clams,  and  cephalo- 
pods. 

Highway  cuts  through  bedrock  commonly  expose 
beds  containing  fossils.  Be  careful  along  road  cuts, 
especially  if  there  is  heavy  traffic. 

Ice  Age  fossils,  such  as  mammoth  and  mastodon 
teeth  and  tusks,  have  been  found  mostly  in  gravel 
pits  but  also  in  foundation  excavations  and  ditches 
in  all  parts  of  the  state. 

Most  of  Illinois1  major  rivers  have  banks  of  wind- 
blown glacial  dust,  or  loess.  Shells  of  air-breathing 
snails  that  lived  during  the  Ice  Age  are  common  in  the 
loess. 

Actually  you  can  find  fossils  almost  anywhere,  in 
the  gravel  or  crushed  stone  of  your  driveway  or  in 
stone  walls  and  foundations.  You  may  see  fossils  in 
many  places  where  you  cannot  collect  them,  such  as 
counter  tops  in  restaurants,  utility  marble  in  public 
buildings,  in  stone  sidewalks  in  several  of  our  older 
cities,  or  in  riprap  along  the  shores  of  Lake  Michigan 
and  our  major  rivers. 


TOOLS   FOR  COLLECTING   FOSSILS 

1.  Hammer  -  a  bricklayer's  hammer  will  work 
well. 

2.  One  or  two  cold  chisels,  preferably  one  large 
and  one  small. 

3.  Knapsack  or  basket  in  which  to  carry  your 
fossils. 

4.  Old  newspapers  or  a  roll  of  tissue  paper  for 
protecting  fragile  specimens. 

5.  Magnifying  glass  or  hand  lens,   3  to  10  power. 

6.  Pencils  and  paper  for  labeling  the  specimens. 
Much  of  the  value  of  a  particular  fossil  lies  in  know- 
ing where  it  was  found  and  the  bed  it  came  from.  It 
is  important  to  keep  records  of  your  collecting. 

7.  A  good  map  is  very  helpful  as  a  record  of  the 
location  of  your  fossil-collecting  sites.  Maps  that 
show  the  shape  of  the  landscape, as  well  as  roads, 
houses,  and  rivers, are  called  topographic  maps.  They 
can  be  purchased  for  a  moderate  price  at  your  State  or 
Federal  Geological  Survey  offices . 
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TIPS  ON  COLLECTING  FOSSILS 

When  you  look  for  specimens  in  a  quarry  or  on  a 
shale  slope,  sit  down  or  get  on  your  hands  and  knees 
and  look  carefully.  Spend  some  time  in  one  spot  be- 
fore you  move  on  to  another.    Excellent  fossils  have 


been  found  in  places  that  other  hunters  have  passed 
over  many  times. 

If  you  find  a  good  fossil  embedded  in  rock  and  you 
are  not  certain  that  you  can  get  it  out  without  break- 
ing or  destroying  it,  don't  spoil  the  fossil.  If  you 
leave  it,  the  wind  and  weather  may  help  loosen  the 
fossil  from  the  rock  and  you  can  collect  it  on  your 
next  visit. 


If  you  do  decide  to  chisel  a  fossil  from  the  rock, 
be  patient  and  take  your  time.  If  possible,  chisel  a 
narrow  trough  around  the  fossil,  taking  care  always 
to  point  the  chisel  away  from  the  specimen.  When 
the  trough  is  as  deep  as  the  fossil,  or  deeper,  strike 
the  base  of  the  pillar  you  have  made  and  the  fossil 
should  pop  out. 

Where  the  rock  is  very  fossiliferous,  it  may  be 
worth  while  to  take  small  blocks  of  rock  and  break 
them  into  pieces  with  your  hammer.  In  the  process 
the  rock  tends  to  break  around  the  fossils.  If  there 
are  enough  fossils  in  the  rock,  you  will  get  some  un- 
broken specimens. 


FORAMINIFERA 
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COMMON  TYPES   OF   ILLINOIS   FOSSILS 

FORAMINIFERA  (for-am-in-if-er-ah,    plate  1) .    Fo- 
raminifera   are  very  small  one-celled  animals,   com- 
monly called  "  forams.  " 
They  are  important  to 
geologists,  who  use 
them  to  identify  oil- 
bearing  rocks. 

These  very  tiny  fos-  Fusulino ,   a  foraminifer 

sils    are    beautifully  Magnified  10  times  (10X) 

shaped,  but  you  will  be 

able  to  see  them  clearly  only  with  the  aid  of  a  mag- 
nifying glass  or  hand  lens.  Some  are  calcium  carbon- 
ate, others  are  made  of  tiny  sand  grains  cemented  to- 
gether with  silica. 

Some  foraminifera  make  their  shells  of  parts  from 
the  skeletons  of  other  animals.  Some  of  them  are  so 
particular  about  the  kind  of  materials  they  use  that 
they  select  only  grains  of  a  special  size  and  color. 

Foraminifera  live  in  tremendous  numbers  in  the 
seas  today.  They  lived  as  far  back  as  the  Ordovician 
Period,  more  than  400  million  years  ago  (see  the 
Geologic  Time  Chart,   page  2). 

Calcareous  foraminifera  such  as  Endothyra  (en- 
doh-thy-rah,  plate  1)  are  very  abundant  in  Illinois 
in  the  Salem  Limestone,  which  occurs  in  the  bluffs 
of  the  Mississippi  River  along  McAdams  highway 
northwest  of  Alton  and  in  the  bluffs  of  Monroe  and 
Randolph  Counties.  The  Salem  Limestone  also  crops 
out  near  Anna  and  Jonesboro  in  southern  Illinois. 

Another    kind   of    calcareous   foraminifer,    Fusulma 
(few-su-lye-nah),   is    very    common    in  the    rocks   of 
Pennsylvanian    age    throughout  Illinois.     The   fossils 
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look  like  grains  of  wheat  and  are  so  abundant  in  some 
limestones  and  shales  that  they  can  be  collected  by 
thousands . 

For  a  list  of  localities  where  foraminifera  are  abun- 
dant, see  pages  162-167  of  Illinois  Geological  Survey 
Bulletin  67. 

SPONGES  (plate  1).  Sponges  are  mainly  marine 
animals  that  live  attached  to  the  sea  floor.  Fossil 
sponges  are 
numerous  in 
some  parts 
of  Illinois. 
They  are  not 
the  flexible 
sponges  you 
and  I  know, 
but  instead 
have  a  hard 
skeleton  of 
calcium  car- 
bonate or 
silica.     The  Modern  Sponges 

oldest  ones  are  known  from  Cambrian  rocks  and  are 
about  500  million  years  old. 

One  fossil  sponge,  called  the  "  sunflower  coral,  " 
is  common  in  the  Ordovician  rocks  of  north-central 
and  northwestern  Illinois. 

Another,  called  Hindia  ,  is  found  in  Silurian  rocks 
exposed  in  quarries  in  the  Chicago  region.  It  looks 
like  a  small  round  ball,  but,  when  broken,  is  seen  to 
be  made  of  thousands  of  radiating  rods  of  calcium 
carbonate . 
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Modern  Corals 


CORALS  (plate  2).  Corals  are  small  brightly 
colored  marine  animals  that  look  much  like  flowers. 
The  animal  grows 
an  external  stony 
skeleton,  connected 
on  the  inside  with 
radial  partitions 
which  divide  the 
body  into  chambers. 
The  animal  itself 
is  called  a  polyp, 
and  the  skeleton  is 
called  coral. 

Some  corals  live 
together  in  colonies 
made  up  of  hundreds 
of  individuals  that 
are  attached  to  each  other  by  their  outer  skeletal 
walls.  At  some  places  they  form  coral  reefs  that  are 
hundreds  of  miles  long. 

The  skeletons  of  solitary  polyps  may  be  cushion-, 
horn-,   or  tube-shaped,  each  with  a  depression  in  the 
top  in  which  the  animal  lived.    The   solitary  corals 
are  referred  to  as  horn  or  cup  corals. 

In  colonial  forms  the  skeletons  may  be  either 
branching  or  closely  packed  and  massive.  Corals  live 
mainly  where  the  seas  are  warm  and  shallow.  They 
are  numerous  in  today's  tropical  seas.  The  animals 
have  been  common  throughout  geologic  time,  so  it  is 
easy  to  collect  fine  specimens  in  almost  any  part  of 
Illinois. 

Fossil  corals  are  most  common  in  limestone,  where 
they  sometimes  make  up  a  large  part  of  the  rock,  but 
they  also  are  found  in  shale  and  sandstone. 
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Thamniscus  12  X 
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Fenestrellina  8X 


Lioclema  6X 


Stomatopora  18  X 
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Streptelasma  2/3x 


Lithostrotionella  '/j  X 

P  Lite  2 


Lophophyllum  I  X 


BRYOZOA  (bry-oh-zoh-ah,  plate  2).  The  tiny  co- 
lonial animals  called  bryozoa  generally  build  stony 
skeletons  of  calcium  carbonate. 


Archimedes  t    a   Mississippian  bryozoan. 
The  fronds  are  commonly  called  Fenestella. 


They  grow  in  a  variety  of  shapes  and  patterns, 
mound-shaped,  lacy,  tree-shaped,  or  even  screw- 
shaped.  The  skeleton  has  numerous  tiny  holes,  each 
of  which  is  the  home  of  a  minute  animal.  They  spend 
their  lives  attached  to  the  sea  floor,  to  stones,  or  to 
other  animals. 

Bryozoa  are  among  the  common  fossils.  The  oldest 
ones  come  from  Cambrian  rocks  about  5  00  million 
years  old,  and  their  descendants  live  today. 

During  the  Mississippian  Period  bryozoa  were  so 
common  that  their  broken  skeletons  formed  entire 
limestone  beds.  Fossil  bryozoa  may  be  found  either 
in  shales  or  limestones,  and  they  occur  throughout 
Illinois. 
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BRACHIOPODS 


Lingula  2/jX 
Pugnoides  2/3x  Cyrting  \X 


Lepiaocyclus  2/3  X 


Rhynchotreta  I  X 

Plate  3 


Paraspirifer  2/3* 


BRACHIOPODS 


Hebertella    V2* 


Leptaena  IX 

Plate  4 


Plotystrophia  2/3x 


Mississippian  Brachiopods 


BRACHIOPODS    (brack-i-oh-pods,   plates  3  and  4) . 
Brachiopods   are  marine  animals   with  two  shells,  an 
upper  one  and  a  lower 
one.     The  right  and 
left  halves   of  each 
shell  are   mirror 
images,  but  the  two 
shells  are  not  exact- 
ly alike.     The  shells 
may  be  of  lime,  phos- 
phate, or  a  horny  sub- 
stance, and  they  range 
in  size  from  less  than 
a  fourth  of  an  inch  to 
several  inches. 

Most  brachiopods  live  attached  to  the  sea  floor  by 
a  fleshy  stalk  that  is  an  extension  of  the  soft  body. 
Some  forms  lose  the  stalk  when  they  become  adults 
and  either  attach  themselves  directly  to  the  sea  floor 
or  lie  loose  in  the  mud  or  sand.  Some  have  spines 
that  serve  as  anchors. 

Brachiopods  are  not  common  in  most  oceans  today, 
but  at  times  in  the  past  they  were  the  most  abundant 
shellfish  and  sometimes  formed  large  shell  banks, 
much  as  oysters  do  today. 

The  oldest  fossil  brachiopods  are  found  in  Cam- 
brian rocks  which  are  about  500  million  years  old. 
The  animals  first  became  abundant  in  Ordovician  time 
and  remained  so  throughout  the  Paleozoic  Era. 

In  Illinois,  the  fossils  are  especially  common  and 
well  preserved  in  the  limestones  and  shales  of  Mis- 
sissippian age  in  the  Ohio  and  Mississippi  River 
bluffs,  but  you  can  find  them  easily  in  almost  any 
part  of  the  State. 
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MARINE   WORM  JAWS  (plate  5) .  Marine  worm  jaws 
are  easily  preserved  and  are  known  in  nearly  every 

geologic  system.     Most    of    them 

are  composed  of  chitin  (fingernail 

material).  They  are  black,   shiny, 

and  have  many  teeth.    Sea  worms 

Marine   Worm   Jaw       live   today,   and  the   fossil  record 

(Greatly magnified)       of  worm   trails   goes   back  to  Pre- 

cambrian   time.     The  oldest  worm  jaws   are   found  in 

Ordovician  rocks,   but  they  are  most  common  in  the 

Silurian  rocks  of  northeastern  Illinois. 

GASTROPODS    (gas'-troh-pods,  plate  5).     Gastro- 
pods  commonly  are   called   snails.     The  snail  carries 
its   shell  on  its   back   and  retreats   into  it  whenever 
danger  threatens.    As   a  snail  grows  larger  it  expands 
and  lengthens  the 
shell.  Most  com- 
monly the   shell 
is   coiled  in  a 
spiral,  but  some 
are   shaped  like 
a  Chinese  coolie 
hat. 

There  are  many 
kinds   of  gastro- 
pods.    Some  live 
in  the  sea,   some 
live   in  rivers, 
and  still  others 
live  on  land.   The  Modern  Marine  Gastropods 

ones  that  live  in  water  have  gills  like  fish,  but  those 
that  breathe  air  have  simple  lungs.  Gastropods  have 
a  distinct  head,  feelers,  eyes,  and  a  mouth.  Some 
of  the  snails  have  a  rasp-like  tongue  and  may  use  it 
for  boring  into  other  shellfish, which  they  eat. 
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WORM   JAWS 

Ildraites  8X 


Lumbriconereites  10  X 


Ildraites  20  X 


Arabellites  20  X 

GASTROPODS 


Oenonites  10  X 


Trochonema  IX 


Maclurites  IX 


Afe&5 


Bellerophon  IX 


Snails  are  common  as  fossils  in  the  rocks  of  Ordo- 
vician  and  Pennsylvanian  age  in  Illinois.  Those  that 
lived  during  the  Ice  Age  are  abundant  in  the  loess 
along  the  bluffs  of  the  major  rivers,  and  their  shells 
may  be  recovered  by  washing  the  loess  through  a 
coarse  screen. 

The  oldest  snails  lived  during  the  Cambrian  Period, 
more  than  500  million  years  ago. 


Straight  Ordovician  Cephalopod 

CEPHALOPODS  (sef-al-oh-pods,  plate  6).  Ceph- 
alopod fossils  have  been  found  in  rocks  of  many  ages, 
and  numerous  representatives  are  alive  today.  Squids, 
octopuses,  cuttlefish,  and  the  pearly  nautilus  are 
among  the  cephalopods  living  in  modern  seas. 

Cephalopods  are  the  most  advanced  of  all  animals 
without  backbones.  They  have  a  highly  developed 
nervous  system  and  eyes  much  like  those  of  humans. 

The  cephalopod1  s  mouth  is  surrounded  by  long 
tentacles  commonly  armed  with  suckers.  Beneath  the 
tentacles  is  a  tube  through  which  the  animal  can  force 
a  jet  of  water  and  thus  move  about  by  jet  propulsion. 
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Coiled  cephalopods  live  today  only  in  the  South 
Pacific,  but  in  the  geologic  past  they  were  scattered 
throughout  the  world.  Modern  squids  live  in  shallow 
coastal  waters  over  much  of  the  globe. 

Most  of  the  ceph 
alopods   we   find  as 
fossils  had  a  calcar 
eous  outer  shell. 
Some  were  loosely 
coiled,  some  tightly 
coiled,    and  others 
were  shaped  like  a 
tapered  tube. 

As  the  shelled 
forms  grew,  they 
periodically  made 
new  and  larger 
shell  chambers  to  fit  their  bodies  and  sealed  off  the 
old  part  of  their  shells  with  a  wall  of  pearly  calcare- 
ous material  -  hence  the  name    "  chambered  nautilus.  " 

During  the  Ordovician  Period,  about  400  million 
years  ago,  some  straight  cephalopods  grew  to  be  as 
long  as  19  feet,  although  most  were  much  shorter. 
Straight  cephalopods  were  common  in  Ordovician  and 
Silurian  time;  coiled  ones  became  fairly  common  only 
by  later  Paleozoic  times.  We  find  both  kinds  in  Penn- 
sylvanian  rocks  in  Illinois. 

PELECYPODS  (peh-les-i-pods,  plate  7).  Pelecy- 
pods  include  oysters,  clams,  mussels,  and  cockles. 
They  have  been  found  in  some  of  the  oldest  marine 
rocks  known  and  still  are  very  numerous  in  the  seas 
and  rivers  today.  Many  of  our  pearl  buttons  are  made 
from  Mississippi  River  clam  shells. 


Modern  Coiled  Cephalopod 
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Most  pelecypods  have  two  shells  which  are  mir- 
ror images  of  each  other,  one  on  the  right  and  one 
on  the  left.  Each  shell  has  a  beak  that  points  for- 
ward and  represents  the  spot  where  the  shell  began 
to  grow.  The  top  edge  of  each  shell  commonly  has 
several  teeth  and  sockets  that  fit  into  those  of  the 
opposite  shell  to  make  a  hinge.  The  outside  of  the 
shell  generally  is  ornamented  by  ribs,  spines,  and 
growth  lines. 


■     is  Has?  ;  m  t  2§f Hr 


Pecten 
A  Modern  Pelecypod 

Most  pelecypods  form  shell  banks  in  the  seas  or 
rivers,  on  sand  and  mud  flats.  Many  burrow  into  the 
mud  or  sand,  and  even  into  wood  or  rock.  Some  oys- 
ters attach  themselves  to  rocks,  and  others  creep 
about  the  sea  floor  by  means  of  a  hatchet-shaped  foot 
thrust  between  the  open  valves.  A  few  (scallops) 
move  by  jet  propulsion,  opening  the  two  valves  slow- 
ly and  snapping  them  shut  to  force  the  water  out  in  a 
jet  stream. 

Fossil  clams  are  common  in  some  Pennsylvanian 
rock  formations  in  central  Illinois  and  in  some  Ordo- 
vician  limestones  in  northern  and  western  Illinois. 
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TRILCBITES  (try-low-bites,  plate  8).  Trilobites 
have  been  extinct  for  more  than  200  million  years. 
They  commonly  are 
preserved  in  great 
detail  and  are  prized 
as  fossils.  Two 
grooves  extending 
down  the  back  of  | 
the  animal  divide 
it  into  three  lobes, 
hence  the  name 
"  trilobite .  " 

Trilobites  had  a  Ordovician  Trilobite 

head  with  eyes  and  a  mouth,  a  jointed  body,  and  a 
tail.  The  animals  were  cousins  of  the  crabs  and  lob- 
sters and  lived  in  the  sea. 

They  were  covered  with  a  horny  armor,  jointed  so 
the  animal  could  move.  Trilobites  shed  their  armor 
much  as  snakes  shed  their  skins,  so  each  animal  could 
have  provided  several  fossils. 

Trilobites  were  abundant  in  Cambrian,  Ordovician, 
and  Silurian  times  and  were  among  the  most  important 
animals  then  on  earth.  They  became  extinct  during 
Permian  time.  There  are  several  well  known  collect- 
ing localities  in  northeastern  Illinois  and  one  in  the 
central  western  part  of  the  state. 

OSTRACODES  (a ws'-trah-cods,  plate  8).  Ostracodes 
are  very  small  animals  which  are  common  as  fossils 
but  are  rarely  large  enough  to  be  seen  by  the  naked 
eye. 

They  have  been  present  on  earth  since  the  early 
part  of  the  Ordovician  Period,  and  occur  today  in  great 
numbers  in  lakes,  rivers,  and  seas.  Ostra .codes  pre- 
fer shallow  water  and  live  in  vast  hordes,  crawling 
over  the  bottom  or  swimming  near  the  surface. 

They  have  two  shells,  one  on  each  side  of  the 
body,   so  that  some  ostracodes   look  much  like  small 
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clams.  But  the  animal  inside  looks  much  like  a  shrimp 
or  an  insect  with  jointed  legs  and  feelers.  As  the 
animal  grows,  it  sheds  its  shells  and  forms  a  new 
pair.  The  shells  may  be  smooth  or  ornamented  with 
pits,   bumps,   ribs,   or  spine: 

CRINOIDS  (cry-noyds, 
plate  9) .     Crinoids 
are  called  "  sea 
lilies,  "   but  they 
are  animals  rather 
than  plants. 

They  look  like 
plants,  however, 
because  the  body 
skeleton  or  calyx 
generally  is  on 
the  end  of  a  stem 
made  of  button-  Ordovician  Crinoid 

like  discs  and  held  on  the  sea  floor  by  either  a  stony 
anchor  or  root-like  arms.  The  mouth,  on  top  of  the 
body,  is  surrounded  by  arms  which  sweep  food  into 
the  mouth.  The  body  is  made  of  calcareous  plates 
which  fit  together  like  irregular  bricks. 

When  the  animal  dies,  the  plates  and  discs  tend 
to  fall  apart  and  sink  to  the  sea  floor.  Many  of  the 
limestone  beds  in  Illinois  are  composed  mostly  of 
crinoid  plates  and  discs. 

The  complete  calyx  is  a  highly  prized  fossil.  Good 
ones  are  found  in  the  limestone  cliffs  along  the  Mis- 
sissippi River  between  Burlington  and  Alton. 

Stems  or  stem  discs  are  common  throughout  most 
of  Illinois  and  popularly  are  called  "Indian  beads" 
or  "fish  bones."  The  oldest  crinoids  come  from  Or- 
dovician rocks.  Some  crinoids  live  today,  mainly  in 
deep  parts  of  the  ocean,  but  they  are  not  nearly  so 
common  as  in  the  past. 
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BLASTOIDS  (blas'-toyds,  plate  9).  Blastoid  fossils 
commonly  are  called  "sea  buds."  They  are  closely 
related  to  crinoids  but  differ  from  crinoids  in  that, 
instead  of  arms,  they  had  small  hair-like  pinnules 
which  swept  food  into  the  mouth.  The  soft  pinnules 
rarely  were  preserved. 

Some  blastoids   had   stems,   but  others  did  not  and 
were  attached  directly  to  the  sea  floor.  Like  crinoids, 
they  had  a   mouth  at  the  top  of  the  body  (calyx)  sur- 
rounded   by  small  round  holes   that  conducted  water 
into  the  body. 

The  oldest  blastoids,  found  in  Ordovician  rocks, 
lived  about  400  million  years  ago.  The  animals  sur- 
vived until  the  Permian  Period,  about  200  million  years 
ago,  when  they  became  extinct.  Blastoids  are  beauti- 
ful fossils  that  look  much  like  small  hickory  nuts. 

They  most  commonly  are  found  in  the  river  cliffs 
and  stream  banks  of  western  and  southwestern  Illi- 
nois, especially  in  Randolph  County,  and  in  southern 
Illinois  near  the  Ohio  River. 

CYSTOIDS  (sis'-toyds,  plate  9).  Cystoids  are  re- 
lated to  the  crinoids  and  blastoids  but  are  more  primi- 
tive than  either.  The  body,  or  calyx,  is  not  nearly 
so  well  developed  and  the  arms  are  irregular  and  rarely 
preserved.  Nearly  all  cystoids  are  stemless,  and  the 
body  plates  are  quite  irregular  in  arrangement. 

The  cystoids  lived  from  the  Ordovician  Period,  400 
million  years  ago,  until  the  Mississippian  Period,  250 
million  years  ago. 

Most  cystoids  found  in  Illinois  come  from  quarries 
in  the  Silurian  rocks  in  the  Chicago  region  and  in  the 
Mississippi  River  bluffs  of  northwestern  Illinois. 
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GRAPTOLITES 
(grap-toe-lites, 
plate  9).  The  grap- 
tolites  were  a  very 
simple  kind  of  ma- 
rine animal  that 
appeared  in  the 
Cambrian  Period. 
They  became  abun- 
dant in  Ordovician 
and  Silurian  times 
but  gradually  died  out.  Ordovician  Graptolite 

The   last  ones  lived  during  the  Mississippian  Period. 

The  animals  lived  in  tiny  chitinous  cups  arranged 
along  slender  stems.  In  some  forms  the  stem  was 
attached  to  a  round  float,  and  in  others  two,  three, 
or  four  stems  might  be  attached  together.  Most  grap- 
tolites  floated  free  in  the  oceans  and  were  scattered 
throughout  the  world. 

As  fossils,  they  look  like  little  black  lines  with 
saw-tooth  edges.  They  are  found  mainly  in  shales 
but  also  occur  in  limestones.  In  Illinois  they  are 
most  common  in  Ordovician  rocks  of  the  northern  part 
of  the  state. 

CONODONTS  (ko-no-dahnts, 
plate  10).  Conodonts  are 
small  fossils  which  barely 
can  be  seen  by  the  naked 
ieye.  Almost  nothing  is  known 
about  the  animal  from  which 
these  beautiful  amber-colored,  tooth-like  little  fos- 
sils came. 

Even  though  we  don't  know  much  about  them,  co- 
nodonts are  of  value  because  they  help  geologists 
determine  the  age  of  the  rocks  in  which  they  are 
found. 


Devonian 
Conodont(40X) 
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Conodonts  of  the  same  type  are  found  over  much 
of  the  world  in  rocks  of  the  same  age,  leading  us  to 
believe  that  the  animal  was  a  swimmer  and  could  cover 
great  distances.  Because  of  this,  we  think  these 
fossils  may  be  remains  of  an  extinct  fish. 

Conodonts  have  been  found  in  rocks  ranging  from 
the  Cambrian  age  to  the  Cretaceous.  They  are  found 
in  bedrock  formations  throughout  Illinois . 

INSECTS  (plate  10).  Insects  are  among  the  rarest 
of  fossils,  yet  more  than  130  different  kinds  have  been 
described  from  Coal  Age  rocks  of  Illinois.  Nearly  all 
came  from  the  Mazon  Creek  -  Braidwood  area  in  Will 
and  Grundy  Counties  where  they  are  found  preserved 
in  ironstone  nodules  along  with  the  well  known  plant 
fossils.  Even  though  a  fairly  large  number  of  fossil 
insects  have  been  collected,  it  is  necessary  to  exam- 
ine thousands  of  concretions  in  order  to  have  a  good 
chance  of  finding  a  single  specimen. 

Most  of  the  fossils  have  no  modern  counterparts, 
but  such  familiar  things  as  dragonflies,  damselflies, 
and  cockroaches  are  found.  Many  are  giants  of  their 
race.  The  insects  are  of  the  kind  that  would  be  ex- 
pected in  a  woodland  growing  near  a  low-lying  sea- 
shore, and  they  probably  lived  among  the  trees  that 
furnished  woody  material  for  the  coal  beds  that  are 
being  mined  today. 

HORSESHOE  CRABS  (plate  10).  Many  kinds  of  fos- 
sils other  than  plants  and  insects  are  found  in  the 
Mazon.  Creek  -  Braidwood  area  of  Illinois,  and  among 
them  are  the  horseshoe  crabs.  These  marine  animals 
were  much  like  their  present  day  relatives  and  must 
have  lived  in  shallow  seas  just  offshore  from  the  Coal 
Age  forests.  A  relatively  few  specimens  have  been 
found  in  Illinois.  All  are  of  Pennsylvanian  age  and 
came  from  the  Mazon  Creek  area. 
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VERTEBRATE  FOSSILS  (plate  10).  Animals  with 
backbones  are  called  vertebrates.  They  include  rep- 
tiles, amphibians,  fish,   birds,  and  mammals. 

In  many  west- 
ern states,  verte- 
brate fossils,  such 
as   skeletons   of 
dinosaurs,  camels, 
and  saber-toothed 
tigers,  are  common 
in  Mesozoic  and 
Cenozoic  rocks 
(see  Geologic  Time 
Chart,  page  2). 

Most  of  the 
Mesozoic  and 
Cenozoic  rocks, 
(except  Pleisto- 
cene) have  been 
removed  by  ero- 
sion.   As   a  re- 
sult, the  vertebrate  fossils  found  in  our  state  are  re- 
stricted to  Paleozoic  and  Pleistocene  rocks. 

The  Paleozoic  vertebrate  fossils  are  fish  teeth, 
scales,  and  bony  plates,  a  few  lizards,  and  amphi- 
bians. The  Pleistocene  vertebrates  included  many 
forms  now  extinct,  such  as  mammoth  and  mastodons, 
and  many  forms  still  living  in  this  region,  such  as 
horses,  cattle,   deer,  and  man. 

PLANT  FOSSILS  (plate  10).  Of  all  the  fossils  that 
have  been  found  in  Illinois,  perhaps  none  are  more 
famous  than  the  fossil  leaves  and  other  plant  remains 
from  the  world-renowned  Mazon  Creek  -  Braidwood 
area  in  northeastern  Illinois. 


Devonian  Fish 
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In  this  area,  which 
lies  in  Grundy  and  Will 
Counties,  ironstone  nod- 
ules containing  plant  re- 
mains are  found  in  the 
waste  piles  of  strip  and 
underground  mines  and 
at  places  along  Mazon 
Creek. 

The  plant  fossils  are 
remains  of  fast-growing 
ferns  and  trees.    In  the 
damp  lowlands   and 
swamps  that  covered 
Illinois  during  the  Coal 
Age,  they  formed  a  dense 
growth  and  were  preser- 
ved in  our  coal  beds. 

In  the  jungle-like 
growth  the  most  common 
plants  were  huge  ferns  that  had  fronds  five  or  six  feet 
long  and  grew  to  a  height  of  more  than  50  feet.  Along 
with  them  were  seed  ferns,  now  extinct,  and  giant 
scouring  rushes,  descendants  of  which  are  the  small 
horsetail  rushes  that  live  today  along  our  wooded 
streams.  You  can  recognize  scouring  rushes  by  their 
jointed  trunks  and  the  leaf  whorls,  common  in  the 
Mazon  Creek  nodules.  Neuropteris  and  Pecopteris  are 
from  the  seed  ferns,  Annular i a  from  the  rushes.  Herbs 
like  Spenophyllum  formed  much  of  the  undergrowth. 

The  most  imposing  plants  of  the  Coal  Age  forests 
were  the  scale  trees,  which  grew  to  heights  of  100 
feet  or  more.  Close-set  leaves  grew  on  their  trunks 
and  limbs,  and  when  the  leaves  fell  off  they  left  rows 
of  scars  that  are  the  identifying  marks  for  the  trees. 
Diagonal  rows  of  scars  identify  the  Lepidodendron  and 
vertical  rows  identify  the   Sigilloria . 


Lepidodendron ,   a 

Pennsylvanian 

scale  tree 
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Colorful  well-illustrated  book  introduces  the  topic 
to  beginners  and  amateurs. 

Rose,  J.  N.,  1967,  Fossils  and  Rocks  of  Eastern  Iowa: 
Iowa  State  Geological  Survey  Educational  Series  1, 
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Iowa  City,  147  p. 

Collectors  field  guide  includes  detailed 
descriptions  of  collecting  sites  and  their  rock 
sections.  Eighteen  plates  of  drawings  are  provided  for 
identifications.  A  geologic  map  of  Iowa  is  included  in 
a  pocket . 

Shaver ,  R.  H.,  1959,  Adventures  with  Fossils:  Indiana 
Geological  Survey  Circular  6,  Bloomington,  52  p. 

In  this  attractive  introduction  to  fossils  and 
collecting,  34  collecting  areas  in  Indiana  and 
adjacent  states  are  described  in  some  detail. 

Thompson,  Ida,  T.  P.  Dickinson,  and  Carol  Nehring, 
1982,  The  Audubon  Society  Field  Guide  to  North 
American  Fossils:    Alfred  A.  Knopf,  New  York,  846  p. 

Photographic  field  guide  contains  474  color 
identification  photos,  an  identification  guide, 
detailed  descriptions  of  fossils,  and  maps  to 
collecting  localities. 

Unklesbay,  A.  G.,  1955,  Common  Fossils  of  Missouri: 
University  of  Missouri  Bulletin  Handbook  4,  Columbia, 
98  p. 

General  survey  introduces  fossils  and  fossil 
collecting  in  Missouri. 
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GEOSCIENCE  EDUCATION  AND  OUTREACH 

The  Geoscience  Education  and  Outreach  Unit  of  the  Illinois  State 
Geological  Survey  uses  many  channels  to  inform  the  public  about 
the  geology  and  mineral  resources  of  the  state  and  the  results  of  the 
Geological  Survey's  research  projects.  The  unit  distributes  non- 
technical publications,  offers  sets  of  rock  and  mineral  specimens  to 
Illinois  schools  and  educational  groups,  presents  lectures  and 
exhibits,  responds  to  inquiries,  conducts  workshops  for  teachers, 
and  leads  field  trips.  The  unit's  four  full-day  field  trips,  each  given  in 
widely  separated  areas  of  the  state,  offer  teachers,  students,  and 
laymen  the  opportunity  to  learn  about  the  geologic  processes  that 
shaped  the  land  and  formed  the  rocks. 

The  unit's  work  is  specifically  designed  to  assist  in  the  teaching  of 
earth  sciences  and  help  citizens  understand  how  the  research 
programs  of  the  State  Geological  Survey  protect  the  environment 
and  strengthen  the  economy  of  Illinois. 

Illinois  State  Geological  Survey 
Champaign,  Illinois  61820-6964 
Telephone  (217)  333-ISGS 
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